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=Abstract=

The Effects of Vitamin B Complexes on AAF Hydroxylation
by Rat Liver Microsomal Cytochrome P-450

Young Sook Hong, Bok Hoi Kim, Nak Eung Sung
Department of Biochemistry, School of Medicine, Ewha Womans University

The effects of vitamin B complexes on both ring and N-hydroxylation of 2-ace-
tylaminofluorene by rat hepatic microsomal fraction were studied.

In the presence of thiamine-Hel during incubation, the total hydroxy-AAF was
increased by 50.3%. 0.1mM and 1.0mM riboflavin inhibited only total hydroxy-
AAF with 56.7% and 85.0% whereas N-hydroxy AAF was increased to some
extent. 1.0mM niacin did not have much effect on the total hydroxy-AAF, but
0. ImM niacin decreased the total dydroxy-AAF by 28.6%. Presence of p-amino-
benzoic acid, calcium pantothenate, pyridoxal-Hcl or vitamin B, inhibited the total
hydroxy-AAF to some extent. But the ratio of ring-and N-AAF hydroxylation
was not changed by these vitamin B complexes.

Our present results suggest that vitamin B complexes were not effective in vitro
metabolism of 2-AAF to N-hydroky AAF (activation step of AAF) by a cytochr-
ome p-450 dependent mixed function oxidase system.
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M ES : H5 150g W9 9] $43 4 (wistar strain)
AHAANA 1570 A 5] g

: 2-acetylamino-[9-*C] fluorenesp. rad1-
oactivity 6.7mci/mmol)-& Lab.(waltham,
Mass, U.S. Al A 43ty c}. NADPH, HEPES g
bovine serum albumiﬁ% Sigma Co. sigma. chemi-
cal Co., St. Louis, Mo. U.S.A)E A+g3t¢ . Th-

iamine-Hcl 3+ pyridoxal-HCl-& wako pure chemical

}\I 9‘;
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industries (Japan)2 A+23}¢ 2, p-aminobenzoic ac-
id & katayama chemical industries(Japan), ribofl-
avin, calcium pantothenate, nicotinic acid, ¥ vita-
min B, &= E. Merck #1&5 £-&3t4 v}
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AAFA ring-3 N- hydroxylation & ¢ 3} incub-
ation medium © g = 50mM HEPES buffer pH 7.8,
100mM KF, 0.1mM [MCJ-9-AAF 0.2uci,
Acetone, 0.1mM =&

B§ x}o] (extinction coefficient differ-

o]w molar extinction coefficient

272mM
1. 0mM thiamin-HCI, niacin,
riboflavin, vitamin B,,, calcium pantothenate, p-a-
microsomal
shglon 37°C o4
el vl. hydroxylated metabolite
A5t
droxy AA»F‘—’:- cyclohexane:
H,O7F 18:2:2:

minobenzoic acid, pyridoxal-HCl, =28 3
fraction & o] &Ek% 1.0ml &

57t incubation &
L ethyl ether & %33 N- 3 ring-hy-

t-butanol: acetic acid:
18] Solvent system & A}-£-3]+ pa-
Liquid scintillation
counter & radioactivity & FA sl A whdlg 'O,

Table 1. The effects of vitamin B complexes on
total AAF hydroxylation by rat liver
microsomal cytochrome P-450 in vitro

Total hyc{roxy AAF formed
/30min/mg protein

Vitamin B

complexes nmoles 7%
None 2.6791+0.342 100
Thiamin-HCI 0.1mM 2,750+£0.025 102.7
1. 0mM 4, 025+0.072 150.3
Niacin 0.1mM 1.913+0.126 71.4
1.0mM 2.73470.005 102.2
Riboflavin 0.1mM 1.160+0.028% 43.3
1.0mM 0.402+0. 004* 15,0
Vitamin B,, 0.1mM 1.849740.129* 69.0
1.0mM  1,002£0.090%  37.4
Calcium 0.1mM 2.08440.092 77.8
Pantothenate ;
1.0mM 1.67740,028 62.6
PABA 0.1mM 2.082+£0.071 7.7
1.0mM 2,084-+0. 088 77.8
Pyridoxal-HCl 0.1mM 2.004+0.120 74.8
1.0mM  2.00440.004 74.8
Mean+S.D.
* Statistically sinificant(p <0.05) against Control
group.
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%2 microsome ] cytochrome
.857+0.052 nmoles/mg protein o] g
Sidney'®¢} Hawswirth £20¢] n 33+
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in vitro ¢ 4],

ehal g =W E3ME=24 aromatic amine
gl 2-acetylaminofluorene(AAF)E A}235ke] ¢ 9
Aol o Bl7A vitamin B @A B ¥ AL g

& WAFAH. 2 AsE Table 1414 2E #psibz
o] vitamin & HAA7 A &L 2 F A= & hydr-
oxy-AAF & eke] 2,679+0.342 nmoles g 0=, 0.1m
M = 1.0mM 9] thiamine-HCl& 718 A st = 2,750

+0. 025 nmoles, 4.02540.072 nmoles & A7 2.7%,

50.3%% F7H% wel ¥EsF Eebgdl =ebd hydr-
oxy-AAF ¢ c¢fo] o Z-7}58 2§}, =38 niacin
< Hr AP TAAE 0. 1mM & A= 1.913+0.

126 nmoles & 28.6%9]
AAE

u—l—-a L]‘E]"’Hoq o"’}‘: 1.0mM
2.734+0.005 nmoles 24 2.1%7} 7154

). 29 riboflavin, vitamin B, @ calcium panto-

thenate 5o giej4 = 0.1mM H7FEA A 742 1,160

+0. 028 nmoles, 1,849+0.129 nmoles % 2,084+0,
092 nmoles 24 56.7%, 31.0% % 22.2%%] #&E

2o, L.omM HAFAANE F= 0.4025-0.004
nmoles, 1.00270. 090 nmoles, 1, 6770, 028 nmoles &
4 85.0%, 62.6% W 37.4%4 2 FE7F
=&+% AAF-hydroxylation o] v wre] dA1=-& 3t
Fatgivh 2 FAE riboflavin g HsFdg-E o
hydroxylation 8] A7} 13 =4 el
pyridoxal-HCl 3 p-aminobenzoic acid = 0. 1mM
7FE A A7 2.004+0.120 nmoles, 2.082:x0.071
nmoles o=, 1.0omM HrTdHdx 22 2,004+
0.040 nmoles, 2.08420.083 nmoles 24§ A FE o 1
FEAA wR3A 2% 25%8] A E pyTh
g% werEare N-
hydroxylation o] &3 =4 o]z ring-hydroxylat-
R4S g eleke Aol B ATIA ¥
F ppinen-3n, B4 7 AA
Fo 243339 slat 438 39¢ At Ta-
ble 2 ¢} i, wlzTFolA &= ring-hydroxy AAF 2
N-hydroxy AAF 7} 47 2.01020. 030, 0.670+0.013
751 25% ¢ TF.

ZAEE
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ion o]

In vitrod] 4], vitamin B
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Table 2, The effects of vitamin B complexes on ring-and N-hydroxylation of AAF by rat liver

microsomal cytochrome P-450 in vitro

nmoles of hydroxy AAF formed/30min/mg protein

Vitamin B complexes ring- N-
None 2.010+0.030 (75) 0.670+0.013 (25)
Thiamin-HCI 0. 1lmM 2.035+0.017 (74) 0.7160.009 (26)
1. omM 2.979+0.054 (74) 1.046+0.012 (26)
Niacin 0.1mM 1.398+0.093 (73) 0.516=0.024 (27
1.0mM 1.999+0.080 (73) 0.746+0.020 (27
Riboflavin 0. 1mM 0.78940.029 (68) 0.372%0.010 (32)
1.0mM 0.274%0.005 (68) 0.130+0.003 (32
Vitamin By, 0. 1mM 1.422+0.122 (77) 0.408£0.031 (2%
1. 0mM 0.765+0.050 (76) 0.24030.077 (24)
Calcium 0.1mM 1.584+0.082 (78) 0.510+0.039 (24
Fantothenate 1.omM 1.275+0.110 (76) 0.41140.015 (24
PABA 0. 1mM 1.456+0.064 (69) 0.625+0.012 (31D
1. 0omM 1.461+40.053 (70) 0.619+0.008 {30
Pyridoxal-HCI 0. 1mM 1.483%0.210 (74) 0.522+£0.051 (2%
1. 0mM 1.462+0.109 (72) 0.5614+0.013 (28)

Mean=+8.D,

The value in parentheses represent percentage of the respective total hydroxy AAF.
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medium <] 0, ImM 3+ 1.0mM ¢ thiamin 3 7/}
AL A7 ring-hydroxy AAF 7} 2.035+0.017 nmo-
les, 2.979-+0.054 nmoles §] 2=, N-hydroxy AAF&
0.716+0. 009 nmoles, 1.046+0.012 nmoles 24§ = ]
$L 74:26% 2 o) 2F 5 ¥ o] N-hydroxy-lation
o] FrE & otedel. 0.1mM =k 1, 0mM 9
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1) Thiamine & 2-AAF ¢ £ hydroxylation & A
FEO.1mMAAE 2.65%, ZEE.0mMdAE
50.25%% F7FA 70

2) Niacin & 5= (1. 0mM)e] A& F AAF hydr-
oxylation € 2,06% =<7t A 4oV, EE7 B
0. 1mM)E 9o 2 28.60% 5 4A Zrh.

3) Riboflavin-& & hydroxy AAF & A Exd4
0. 1mM) & 56.7%, ZHZ(.0mM)eAE 85 0%%
FEAAA A% AAT 94 ZAE deploh

4) Vitamin B,,, calcium pantothenate,. p-aminob-
enzoic acid ¥ phridoxal-HCl-& 2-AAF ¢ & hyd-
roxylation & A 5% (0. 1mM)e] 4] 31.0%, 22.2%,
22.3%, 25.2%F AAAZ o ¥ = (1. omM =
62.6%, 37.4%, 22.2%, B 25.2%,% 4A A5

5) Riboflavin 3} p-aminobenzoic acid = AAF 2
N-hydroxylation & <7t 27} g ok, o] & A o3k
T}E vitamin B 383 AAF ¢ ring Z N-hydro-

xylation Wh§-o] &4 A7) A ek
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